
Bangor University

DOCTOR OF PHILOSOPHY

Assessment of marine recreational fisheries using: social media, fisheries dependent
data and image analysis

Monkman, Graham

Award date:
2019

Awarding institution:
Bangor University

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 15. Oct. 2019

https://research.bangor.ac.uk/portal/en/theses/assessment-of-marine-recreational-fisheries-using-social-media-fisheries-dependent-data-and-image-analysis(74f29a5a-8df2-48c3-949c-6826c07e4d4d).html


Bangor University

DOCTOR OF PHILOSOPHY

Assessment of marine recreational fisheries using: social media, fisheries dependent
data and image analysis

Monkman, Graham

Award date:
2019

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 28. Jan. 2019

https://research.bangor.ac.uk/portal/en/theses/assessment-of-marine-recreational-fisheries-using-social-media-fisheries-dependent-data-and-image-analysis(74f29a5a-8df2-48c3-949c-6826c07e4d4d).html








4 
 

2.3 Social Media and Ethics ........................................................................................................ 34 

2.3.1 Platform owners and hosting services ........................................................................... 37 

2.3.2 Researchers ................................................................................................................... 39 

2.3.3 Human stakeholders and species/ecosystems ............................................................... 40 

2.4 Conclusions ........................................................................................................................... 42 

3 Text and Data Mining of Social Media to Map Wildlife Recreation Activity .............................. 45 

3.1 Abstract ................................................................................................................................. 45 

3.2 Introduction ........................................................................................................................... 46 

3.3 Methods................................................................................................................................. 49 

3.3.1 Study Area .................................................................................................................... 49 

3.3.2 Ethics ............................................................................................................................. 49 

3.3.3 Social Media Text and Data Mining ............................................................................. 50 

3.3.4 General statistical methods ........................................................................................... 54 

3.3.5 Monthly activity patterns .............................................................................................. 54 

3.3.6 Seasonal and spatial activity patterns ............................................................................ 55 

3.4 Results ................................................................................................................................... 57 

3.4.1 Trip duration and gear use ............................................................................................ 57 

3.4.2 Monthly activity patterns .............................................................................................. 58 

3.4.3 Seasonal and spatial activity patterns ............................................................................ 61 

3.5 Discussion ............................................................................................................................. 65 

3.5.1 Comparing Data Volumes ............................................................................................. 66 

3.5.2 Trip Duration Estimates ................................................................................................ 67 

3.5.3 Activity Patterns ............................................................................................................ 69 

3.5.4 Limitations and Bias of Social Media Activity Data .................................................... 70 

3.6 Conclusion ............................................................................................................................ 73 

4 Heterogeneous Public and Local Knowledge Provides a Qualitative Indicator of Coastal Use by 

Marine Recreational Fishers ................................................................................................................. 75 

4.1 Abstract ................................................................................................................................. 75 

4.2 Introduction ........................................................................................................................... 76 



5 
 

4.3 Methods................................................................................................................................. 79 

4.3.1 Scope ............................................................................................................................. 79 

4.3.2 Source identification and data acquisition .................................................................... 79 

4.3.3 Georeferencing and geoprocessing ............................................................................... 80 

4.3.4 Calculation of Use Proxies ............................................................................................ 80 

4.3.5 Validation ...................................................................................................................... 81 

4.4 Results ................................................................................................................................... 86 

4.4.1 Sources .......................................................................................................................... 86 

4.4.2 Spatial distribution and validation ................................................................................ 86 

4.5 Discussion ............................................................................................................................. 93 

4.5.1 Comparing data sources ................................................................................................ 93 

4.5.2 Limitations .................................................................................................................... 94 

4.5.3 Planning ........................................................................................................................ 96 

4.5.4 Concluding remarks ...................................................................................................... 98 

5 Accurate Estimation of Fish Length in Single Camera Photogrammetry with a Fiducial 

Marker ................................................................................................................................................. 100 

5.1 Abstract ............................................................................................................................... 100 

5.2 Introduction ......................................................................................................................... 101 

5.3 Methods............................................................................................................................... 104 

5.3.1 Image acquisition and actual TL measurement ........................................................... 104 

5.3.2 Hierarchy of length correction refinements ................................................................ 105 

5.3.3 Correcting for image distortion ................................................................................... 106 

5.3.4 Correcting for subject profile ...................................................................................... 107 

5.3.5 Length estimation with unknown lens-camera distance ............................................. 109 

5.4 Results ................................................................................................................................. 111 

5.4.1 Distortion correction ................................................................................................... 111 

5.4.2 Distortion corrected length estimates .......................................................................... 112 

5.4.3 Length estimate refinements ....................................................................................... 113 

5.5 Discussion ........................................................................................................................... 117 



6 
 

5.5.1 Fiducial marker type ................................................................................................... 117 

5.5.2 Radial distortion .......................................................................................................... 118 

5.5.3 Tangential distortion ................................................................................................... 119 

5.6 Conclusion .......................................................................................................................... 119 

6 Using Machine Vision to Estimate Fish Length from Images .................................................... 121 

6.1 Abstract ............................................................................................................................... 121 

6.2 Introduction ......................................................................................................................... 122 

6.3 Methods............................................................................................................................... 124 

6.3.1 Ethics ........................................................................................................................... 124 

6.3.2 Training and validation image acquisition .................................................................. 124 

6.3.3 Fiducial marker selection and image acquisition ........................................................ 124 

6.3.4 Undistorting marker images ........................................................................................ 125 

6.3.5 Length estimation ........................................................................................................ 125 

6.3.6 Detection and length estimation under rotation, flipping and downsampling ............ 126 

6.3.7 Removing outliers and modelling bias ........................................................................ 126 

6.3.8 Reported length estimates ........................................................................................... 126 

6.4 Results ................................................................................................................................. 128 

6.4.1 Length estimates ......................................................................................................... 129 

6.4.2 Scale ............................................................................................................................ 132 

6.4.3 Rotation ....................................................................................................................... 133 

6.5 Discussion ........................................................................................................................... 137 

6.5.1 Networks ..................................................................................................................... 137 

6.5.2 Length estimation ........................................................................................................ 138 

6.5.3 Transformations .......................................................................................................... 139 

6.5.4 Other applications ....................................................................................................... 140 

6.5.5 Real-world deployment ............................................................................................... 141 

6.5.6 Conclusion .................................................................................................................. 143 

7 General Discussion ..................................................................................................................... 144 

7.1 Social Media ....................................................................................................................... 144 



7 
 

7.2 Images ................................................................................................................................. 146 

8 Appendices .................................................................................................................................. 151 

8.1 Chapter 3 ............................................................................................................................. 151 

Appendix A. Social Media Content Mining Overview ............................................................ 151 

Appendix B. Parse Functions ................................................................................................... 158 

Appendix C. Activity and Intensity Calculation Details .......................................................... 167 

Appendix D. Compiling the Lexicon ........................................................................................ 169 

8.2 Chapter 4 ............................................................................................................................. 173 

Appendix E. List of Evaluated Sources.................................................................................... 173 

Appendix F. Classification Summary of Candidate Sources ................................................... 177 

8.3 Chapter 5 ............................................................................................................................. 178 

Appendix G. lenscorrection.py ................................................................................................. 178 

Appendix H. shape_area.py ...................................................................................................... 186 

Appendix I. perspective.py ......................................................................................................... 187 

8.4 Chapter 6 ............................................................................................................................. 190 

Appendix J. Additional Methods................................................................................................. 190 

Appendix K. Overview of the European sea bass (Dicentrarchus labrax) .............................. 198 

Appendix L. Bias correction modelling ................................................................................... 200 

9 Bibliography ............................................................................................................................... 205 

 

  









11 
 

Figure 8-12. Test data predicted % bias correction vs. height/width ratio. ......................................... 203 

Figure 8-13. Test data predicted % bias correction vs. objectness score. ........................................... 204 

 

  









16 
 

MAE Mean Absolute Error 

MBE Mean Bias Error 

MCRS Minimum Conservation Reference Size, term which superseded 
Minimum Landing Size (MLS) in the EU. 

MHW Mean High Water 

MRF Marine Recreational Fishing/Fisher 

MRIP Marine Recreational Information Program 

MSFD Marine Strategy Framework Directive 

MSP Marine or Maritime Spatial Planning 

MV Machine Vision 

NLP Natural Language Processing 

NOAA National Oceanic and Atmospheric Administration 

OP Opening Post 

OS Ordnance Survey 

PACF Partial Autocorrelation Function 

PAEK Polynomial Approximation with Exponential Kernel 

R-CNN Regional Convolutional Neural Network 

REM Remote Electronic Monitoring, using digital recording devices 
to record some activity 

RF Recreational Fishing/Fisher, includes both marine and freshwater 
activity. 

RMSE Root Mean Square Error 

RoI Region of Interest 

RWLPP Real-world Length per Pixel 

SA2012 Sea Angling 2012 

SaaS Software as a Service 

SM Social Media 

SNS Social Networking Site, refers to the giant social networks such 
as Twitter, Facebook, Instagram etc. 
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general trend across developed countries. Understanding why fishers fish is important if the 

angling sector is to continue to maximise benefit provision and for management and planning 

(Arlinghaus, 2006; Arlinghaus et al., 2015; Murdock et al., 1996) and MRF can make 

significant economic and social contributions in coastal areas where commercial fishing has 

suffered a decline (Arlinghaus & Cowx, 2002). 

1.2.2 NON-ECONOMIC BENEFITS 

RF benefits participants across multiple ages and economic classes by directly providing 

exercise and relaxation, and through more esoteric benefits at social and community levels 

(collectively coined biopsychosocial). Assessing the benefits of participation requires 

qualitative approaches that can measure the individual benefits from participation and the wider 

social and community benefits (A. Brown, Stolk, & Dojhari, 2010). Current assessment 

approaches use survey techniques employed in the health and social sciences (Griffiths, Bryant, 

Raymond, & Newcombe, 2016). Motivations for MRF are not necessarily related to catching 

fish (A. Brown et al., 2013; Stolk, 2009) and survey respondents report that spending time with 

friends and relations, relaxation, physical activity and being in the natural environment are also 

important (A. Brown et al., 2013; Drew Associates Ltd., 2004; Kenter et al., 2013; Lawrence 

& Spurgeon, 2007; Mawle & Peirson, 2009). These drivers are also common to anglers in other 

countries, including Australia (Frijlink & Lyle, 2010; McManus, Storey, & White, 2011) and 

the USA (Gartner, Love, & Erkkila, 2002). 

1.2.2.1 SOCIETY 

Sea angling is predominantly a social activity with < 20% of MRFs engaging in solo trips in 

the UK (A. Brown et al., 2013) and fishing was shown to be important for social affiliation in 

Canadian freshwater fisheries (Gartner et al., 2002). Sea angling promotes social cohesion by 

bringing together different societal groups with ~33% of MRFs befriending people from 

different backgrounds, age groups and economic classes (A. Brown et al., 2013; Indecon, 

2007). Angling can provide good disability inclusion by providing access to angling 

opportunities where participation by disabled people can be as high as 20% (A. Brown, Djohari, 

& Stolk, 2012; A. Brown et al., 2013). Participation rates in angling by people with disabilities 

can exceed that of other sports (Indecon, 2007). The social and psychological benefits can be 

significantly greater for physically disabled anglers than those who are able-bodied 

(Freudenberg & Arlinghaus, 2010). Qualitative evidence also suggests that angling can be used 
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freshwater systems, comparatively recent research has suggested that RF can be self-regulating 

(Carpenter, Munozdelrio, Newman, Rasmussen, & Johnson, 1994; Hansen, Beard, & Hewett, 

2000; B. D. Smith, 1999). Nonetheless, RF can have a meaningful impact on fisheries and 

associated ecosystems (Coleman, Figueira, Ueland, & Crowder, 2004; Cooke & Cowx, 2004; 

Lewin et al., 2006; McPhee, Leadbitter, & Skilleter, 2002). In particular, MRF has been 

implicated in failure of stock recovery programs (Sherwood & Grabowski, 2016), ecosystem 

collapse (Altieri et al., 2012), negative population structure effects (Schroeder & Love, 2002; 

Westera, Lavery, & Hyndes, 2003) and environmental damage (Asoh, Yoshikawa, Kosaki, & 

Marschall, 2004; Chiappone, Dienes, Swanson, & Miller, 2005). Although all these impacts 

are important, the dominant concern tends to be the potential deleterious effects MRF may have 

on species which are also both subject to commercial pressure and important to the commercial 

sector. Such species are likely to be valued by both commercial and MRFs where stocks are 

accessible to both groups. Across the EU several stocks have significant MRF induced 

mortality, with removals comparable to mortality induced by the commercial harvest. This is 

despite release rates > 70% for some species and in some EU marine recreational fisheries 

(Armstrong et al., 2013a; Ferter et al., 2013; Weltersbach & Strehlow, 2013). Post-release 

mortality is fishery dependent with mortality rates ranging between 0-95%, with main 

explanatory factors of species, bleeding, hooking location, temperature and handling time (A. 

Bartholomew & Bohnsack, 2005; Lewin et al., 2018; Weltersbach & Strehlow, 2013). Several 

articles are in agreement that recreational biomass removals are high (e.g. Armstrong et al., 

2013a; Herfaut et al., 2010). The review of Radford et al. (2018) put recreational removals at 

26% for European sea bass in ICES divisions VIIa-h and IVa-c. Atlantic cod removals were 

also 26% in divisions IIIb and IIIc and Atlantic pollock removals in divisions VIIa-h were 

estimated to be 43%. 

To date, estimates of MRF harvest have not been widely used in stock assessments and 

management of marine stocks under EU control, in spite of significant recreational harvest (Z. 

Radford et al., 2018). However, as reporting requirements under the revised data collection 

framework (DCF) are met, the situation could be expected to improve. Examples of 

recreational harvest being included in EU stock assessments include Atlantic salmon, European 

sea bass, Atlantic cod, salmon and sea trout (ICES, 2014b, 2017c). Including recreational catch 

in species with comparatively high recreational removals will support the management of 

important stocks. 
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(Papenfuss, Phelps, Fulton, & Venturelli, 2015), making the synergy these angler apps could 

have with CS and directed surveys clear. It could be argued that angler apps are de facto CS 

projects (but may be described as crowd sourced). Nonetheless angler apps have the potential 

to collect vast amounts of data from recreational fishers anywhere in the world (assuming 

offline operation is supported) provided that owners are both prepared to share data and are 

legally able to share data with third parties. 

1.5.4 REMOTE ELECTRONIC MONITORING 

Remote electronic monitoring has been shown to be cost effective and reliable (Blight & 

Smallwood, 2015; Wise & Fletcher, 2013) and can capture night-time fishing activity where 

this occurs in a lighted area, or thermal imaging cameras can be used. Cameras can be used 

opportunistically, e.g. where there are pre-existing web and security cameras (Hartill et al., 

2016), or they can be installed temporarily at choke points, specific venues or at key vantage 

points (Keller, Steffe, Lowry, Murphy, & Suthers, 2016; Lancaster, Dearden, Haggarty, Volpe, 

& Ban, 2017; Parnell et al., 2010). Remote electronic monitoring (REM) is primarily used to 

determine effort, effort indices or to monitor activity in protected areas (Lancaster et al., 2017). 

The nature of the deployment will dictate the limitations, e.g. REM of access points (e.g. 

harbour entrances and slipways) cannot be used to determine time spent at an exact fishing 

location. A review of the potential applications of REM is given in the report by Steffe et al. 

(2017). 

1.6 THIS WORK 

Regular assessment of MRF is a legislative requirement across EU member states, and in 

other countries (National Oceanic and Atmospheric Administration, 2007). To meet these 

requirements, impacts on commercially important stocks and ecosystems must be continually 

assessed where those impacts are above a designated threshold. If there is sufficient evidence 

that impacts are below the threshold then a derogation may be obtained (European 

Commission, 2008, 2016a, 2017b, 2017a). As EU citizens, MRFs should also have 

representation in any MSP processes, and their activity should be assessed within any planning 

and ongoing management processes (European Commission, 2014). However, the assessment 

of marine recreational fisheries is costly, hence complementary methods are being sought to 

ensure that there is an evidence base sufficient to meet all marine legislative requirements and 

deliver good stewardship. Technology will also bring opportunities to improve the efficiency 
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based research it is important for researchers and students to be aware of the ethical issues 

which surround the use of user contributed information to SM. 

Chapters 5 and 6 look specifically at the length estimation of fish from images using a 

foreground fiducial marker. Notably, Chapter 6 uses machine vision (MV) to detect an object 

in an image, which has applications to many areas in the assessment of recreational and 

commercial fisheries. Images and videos (images) are recorded by RFs or may be used in the 

assessment of RF activity as follows; (i) Published by users to social media and media sharing 

platforms; (ii) Captured on smartphones during the use of angler apps; (iii) Captured using 

angler apps designed for the diary-like phases of directed surveys; (iv) Used in REM to record 

CPUE and stock population structure on charter boats and commercial boats; v) Used in REM 

in the assessment of effort (e.g. derive indices of private boat activity by recording departures 

from harbours). 

Chapter 2 gives a review of the issues surrounding the gathering, retention and processing 

of social media for the purposes of fisheries research however, it is equally applicable to other 

ecological research fields. 

Chapter 3 asks the question; can the partially automated TDM of social media data 

(specifically online discussion forums) provide meaningful quantitative data on an important 

subpopulation of MRFs? The shore-based recreational European sea bass (Dicentrarchus 

labrax) fishery of Wales is used as an example fishery and temporal patterns of activity are 

validated against the Sea Angling 2012 survey data (CEFAS, 2012). 

Chapter 4 asks; can different sources of fisher knowledge be combined to produce high 

resolution maps of the distribution of MRF effort? The results are validated against ground 

truth data from two other surveys. 

Chapter 5 asks; can a mechanistic methodology be used to reduce error and bias in the 

estimation of fish total length when using single camera photogrammetry with foreground, 

background and laser fiducial markers? 

Chapter 6 asks; can MV be used to produce estimates of total length of the European sea 

bass from images and how accurate and precise are those estimates to changes of image scale, 

rotation and flipping? This chapter shows how multiple elements can be combined within an 

image processing pipeline to produce automatic estimates of total length from an image. 
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the context of affected stakeholders and potential causes of maleficience. The legal position 

with respect to copyright and fair use is summarised in relation to the use of fisher data 

published on the internet for research. It is argued that research per se does not sensu stricto 

involve human subjects where no new content is solicited from participants. Text and data 

mining of social media for research purposes generally receives special dispensation in law to 

allow scientific endeavour to be conducted without fear of prosecution. Nevertheless, 

researchers have a professional duty to weigh research benefits against the risk of causing harm 

to involved agents, including website owners. Ultimately researchers should continually 

reassess the ethics of their social media research as guidance from ethical review boards 

currently may be limited and all internet content scraping activity should be conducted 

responsibly such that personal data is not compromised. 
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It is probable that institutional guidance on the associated risk of indirect impacts on marine 

fisheries, and human stakeholders may not exist. Where guidance does exist, it may not provide 

explicit instruction for social media research scenarios and no national or international ethical 

frameworks exist for the ecological sciences (Crozier & Schulte-Hostedde, 2015; Markham & 

Buchanan, 2012; Minteer & Collins, 2005). The researcher must therefore inductively and 

continually balance the benefit of their work, against the risk of maleficience to stakeholders 

who are knowingly or unknowingly involved, and the ecosystems to which those stakeholders 

are linked. 

In addition to the direct authors of mined social media other entities also require 

consideration of ethical issues. These entities are listed below and discussed in the following 

sections: 

i. Social media platform owners and other parties involved in platform hosting services 

ii. Researchers 

iii. Human stakeholders for which the ecological resources have social or economic value 

iv. Species, ecosystems and environments 

2.3.1 PLATFORM OWNERS AND HOSTING SERVICES 

Source web sites usually have terms and conditions (T&C), and acceptable use policies 

which allow for the use and reuse of user generated content. Despite this, reputational damage 

to a web site can arise when users perceive the space in which they publish as private but find 

that such privacy is an illusion when research using their content is published. Even though 

users may not hold the site directly responsible, users may no longer be willing to freely 

contribute content knowing it can be used outside of their online community and for scientific 

purposes. These considerations present a dilemma for researchers who can choose to retain the 

anonymity of content sources to reduce the risk of reputational damage to websites, but only at 

the cost of methodological transparency. 

Legal exceptions to copyright law are present in many jurisdictions (termed fair use or fair 

dealing) which allow for the use of copyrighted material in non-commercial research provided 

the content is lawfully accessed. European Directive 2001/29/EC (European Commission, 

2001) instructs member states to make legal provision for copyright exceptions for research. 

Further examples of fair use legislation for research purposes are the United States (United 
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careful consideration. Mined data from social media content is unlikely to have been published 

with a consensus from the local community as a whole, even where that content was public. 
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3 Text and Data Mining of Social Media to Map 
Wildlife Recreation Activity 
3.1 ABSTRACT 

Mining of social media has been shown to be a useful tool for social and biological research 

(e.g. tracking disease outbreaks). This article outlines an accessible approach to the use of text 

and data mining (TDM) of social media to gather information on wildlife recreation activity. 

The spatiotemporal distribution of the shore-based recreational European sea bass 

(Dicentrarchus labrax) fishery in Wales is used as an example. Public online user generated 

content was mined using automated scraping. Data on fisher activity and fish sizes were 

extracted and then georeferenced by matching place names to a custom compiled gazetteer. 

Numbers of trips and spatiotemporal trends in the distribution of activity and catches were 

estimated. Sea bass prosecution was higher in summer than winter, and gear use and trip 

durations were consistent during the period 2002-13. Comparisons of TDM with existing 

surveys showed higher levels of activity and catch, and shorter mean trip durations were 

estimated using TDM. Monthly activity correlated closely with existing survey data. Spatial 

and temporal data agreed qualitatively with expert knowledge. This article showed that TDM 

can be used to describe a wildlife recreation activity, but use of TDM to derive unbiased 

population level estimates is challenging and more work is required to develop appropriate 

methods to correct for biases. These methods required no expertise in natural language 

processing or machine learning; a working knowledge of programming (e.g. in Python or R) is 

all that is needed to apply this approach. The opportunities to use TDM will increase with the 

continuing adoption of smartphones in emerging economies and developing nations and may 

be of particular utility where other data are unavailable. 
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Bohnsack, 2005; Lewin et al., 2018). Recreational fishers tend to target specific species based 

on the fish attributes such as size, fighting prowess and palatability which may explain why the 

European sea bass (Dicentrarchus labrax, henceforth sea bass) is the most sought after fish 

species of marine recreational fishers (MRF) in several EU countries (Armstrong et al., 2013a; 

Goudge, Morris, & Sharp, 2010; Herfaut et al., 2012; Hyder et al., 2018; Monkman et al., 2015; 

van der Hammen, de Graaf, & Lyle, 2016). Pressure on sea bass stocks has grown over the last 

decade with increasing commercial landings (ICES, 2016b) and a significant harvest by 

recreational fishers (Armstrong et al., 2013a; Herfaut et al., 2010; Hyder et al., 2018). In 2014, 

ICES estimated that spawning biomass had approached the limit reference point (ICES, 2014a) 

hence harvest controls were applied to recreational and commercial sectors from 2015 

(European Commission, 2015b, 2015a, 2016b) and are still in place (European Commission, 

2018). ICES still considers the stock to be data limited (ICES, 2017a, 2017b). 

Sea bass are a particularly important species for recreational and commercial fishers in 

Wales, UK (Monkman et al., 2015; SEAFISH, 2016), yet there is little temporal or spatial data 

on the distribution of recreational sea bass fishing activities across Wales. Surveys of marine 

recreational fishers (MRFs) are problematic because sea bass captures by MRFs are 

comparatively rare across the MRF population (Armstrong et al., 2013a; Goudge et al., 2010; 

McMinn, 2013; Monkman et al., 2015). Nevertheless, current legislation requires EU member 

states to report the amount of fishing mortality that is attributable to MRF-related activity 

(European Commission, 1992, 2008; UK Parliament, 2009). 

This study aims to introduce conservation researchers to the potential for text and data 

mining (TDM) of social media to provide meaningful information on wildlife recreation 

recorded by participants online. This article extends the work of Martin et al. (2014) and 

Shiffman et al. (2017) by describing how stages of the TDM process can be automated to 

improve data yields per unit time. These methods require no expertise in linguistics, natural 

language processing or machine learning. It is shown how large volumes of open text can be 

automatically parsed sentence-by-sentence to extract quantitative descriptors from a 

difficult-to-survey stratification of people who engage in wildlife recreation. We use the shore-

based recreational sea bass fishery in Wales, United Kingdom as a methodological case study 

to address the following questions. 

i. Can text and data mining of social media produce temporal population estimators of key 

activity metrics, including gear type, fishing platform, gear numbers, trip duration and 

capture events? 
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ii. Does forum reported activity provide a reliable proxy of the observed inter-monthly 

variation in actual activity, which agrees with directed survey results, and expectation? 

iii. Can indicators of the spatio-temporal distribution of an important wildlife recreation 

activity be derived from TDM of posts to discussion forums? 

iv. What are the general limitations in using social media data in wildlife research? 
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3.3 METHODS 

3.3.1 STUDY AREA 

The study area was recreational shore fishing activity which resulted in the capture of sea 

bass from the inshore territorial waters of Wales, UK (Figure 3-1). Henceforth the term sea 

bass prosecution will be used to mean target, catch and harvest of sea bass. All references will 

refer to sea bass prosecution from the shore, unless otherwise stated. This definition of 

recreational fishing accords with that of Pawson (2008), noting that rod-and-line fishing 

(angling) was the only method encountered on discussion forums. The Welsh shoreline is over 

2740 km in length and is highly varied. Much of the coastline could be visited by MRFs who 

almost exclusively use rod-and-line gears for fish capture (GGM personal observations). 

3.3.2 ETHICS 

Only posts made to public web 

forums were mined. The name and 

unique resource locator (URL) of the 

forums used are not disclosed within 

this study to protect the identity of 

forum operators. Some forum users 

can become hostile to researchers 

(Nardi, 2015) and this could 

negatively impact the forum. Forums 

whose terms and conditions 

restricted access by automated web 

crawlers or where such access was 

blocked within a robots.txt file were excluded. No personal details of forum members, 

including pseudonyms, were persisted to permanent disk storage. Data were stored in an 

encrypted Microsoft SQL Server database and all downloaded raw text was deleted after 

processing. Although specific locations of activity were identified, all such data were 

aggregated to regions of at least 50 km2 and temporal data were aggregated within months. 

 
Figure 3-1. Geographical scope, Wales (inset), United Kingdom. 
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Figure 3-3. Text and data mining steps. Opening posts (OP) were scraped, then processed if they contained a 
synonym of European sea bass. The OP was split into sentences and each sentence classified according to its 
content. Dashed boxes and dashed connectors show the lexicon used to identify relevant content. The circular 
call-out labels (e.g. 66 in box Quantities) give the number of words or phrases in the lexicon, noting that plural 
word forms, although used, are not included in the counts. SC = scraped post. 

A custom gazetteer of place names with their spatial coordinates was compiled from multiple 

sources. The bulk of entries came from the Seazone and Ordnance Survey gazetteers (Seazone 

2014, Ordnance Survey 2015) from which all named features within 6 nautical miles seaward 

and landward of the mean high water line were included. Welsh place names and location 
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